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Influence of straw-returning on rapeseed ( Brassica napus L. ) growth,
soil temperature and moisture

SU Wei ', LU Jian-wei '* , ZHOU Guang-sheng >, LI Xiao-kun ', LI Yun-chun ', LIU Xiao-wei '
(1 College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;
2 College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: This research consisted of a pot and a field experiment. The effects of different straw-returning methods
and straw-returning rates on emergence and growth at seedling stage of rapeseed ( Brassica napus L. ) were studied
using the pot experiment, while the growth, nutrients absorption and yield of rapeseed and the condition of soil tem-
perature and moisture under different straw-mulching rates were studied by the field experiment. The results of the
pot experiment showed that both mulching and turnover inhibited the emergence of rapeseed, but the inhibition
effect of mulching was more severe. The effect of straw-mulching on growth of rapeseed at seedling stage was very
limited, while the effect of turnover was more pronounced. Field experiment results showed that mulching could en-
hance significantly dry matter accumulation and nutrients absorbed rate of rapeseed at seedling stage, but had no
effect from bud period to pod period compared to no straw-mulching treatment ( CK). Compared with CK treat-
ment, mulching could increase significantly rapeseed yield by 18. 1% on average, while mulching rates had no
effect on rapeseed yield. The results of the field experiment also indicated that compared with CK treatment, mule-
hing could increase soil water content significantly, and lower the variation of soil temperature.
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Table 1 Conditions of temperature and rainfall during growth season of rapeseed between October 2008 and May 2009

S4HT H ¥+ Month
Weather factor 10 11 12 1 2 3 4 5
SR Temperature ( °C) 19.1 12.5 7.4 4.5 9.0 12.1 18.3 22.2
F&/k & Rainfall (mm) 92.5 39.1 5.6 18.5 122.9 69.7 197.7 132.1

730 x10* #/hm’, )5S BRI HE
BEREGHE, BNEFHAHEZ. WEEATH
(], BRAE R s iE B WK Ak, HoAth i[RI BT EE T 5%

Ay BI4E 2008 46 12 H 15 H.2009 461 H 15 H
F12009 4E2 A 15 HEI7: 00,13 00 F119: 00 JiE
0—5.5—10.10—20 cm +Z#03R; R A, 8/ KA
T4553 5 SHL0—20 em HIEFAES FALT LI E £
HEKR,

200042 A 15 H(ZEH) 4 A 15 H(AR
)5 H 3 BB , B/ R A RRER RS
7w BN N QT8 E Y AN o
FreMAR) ,FE105CF R/ F 30 min , RFAHE60C T
BT RECS TR T3, B2 5 H 9515 BB R
- R A&, R Bl i 5 4 A A (S B FlAstar
5000) W & & BE & &, KB E S
B, 2009 4£5 A 5 Bikdk, K/ NK T B T
DA g

HIR H #5522 8 — B o 3 E S RARIRZ
=;

FYRMBHEF kg/(hm® - d) ] = FHYHEHR
=2/ B E

FABMHEZE ke/ (hm® - d) ] = AR E/
PR B TE]

PIIATR BRI H Excel #ET/0AT B3R, ] SAS
G MFEAT I 2200 M o

2 ZRG5aM

2.1 AEBEZHAAREHENHEHHEHR
1]

FBEEmAEHMRE N ZWEE, B1F
Y, FEE RS R T R 0, TSR S BOR A T R
BUTRHESE, “EHRGEMEAMXLR(y =-
0.0004x +11. 192, R* =0. 9413 " * il y =-0. 0029x +
91.651,R* =0.9509" ") , BB & & 7500 kg/hm* 4b3E
B335 FERE L o P R S B R A AR T 27.6 4
BArRF19.3 ME A

b R A R PR3, B A ALK
BT R R B W S, H R AR
WNTERLE, MEEEEFET, /5 E T
FH A0 ) 1 R SR T i R T m i HH AR
o Y R S FE G SRE I R BN TR e
H

ab ab ab b
bed[] cd' T

100 ra a

od od d cd

o0
o

60

40

I (%)

Emergence percentage

[\
(=

0 Ly
0 1500 3000 4500 6000 7500

FE (kg/hm?®) Straw-returning rates

N ab b
= bel Ibed be <
i 10 cd d
H g
=
[
2 6
3
g 4
o
g 2
5
0 L
0 1500 3000 4500 6000 7500
B 75 3% Straw-mulching
BE1

O #3# Straw-ploughing
AEBELHAREEHEXmEHHH 0 ( £25%i)

Fig.1 Effect of different methods and rates of straw-returning on emergence of rapeseed (Pot exp. )
[ (Note) : # EAFFZRFRRZERIE 5% 8. E K Different letters above the bars mean significant at 5% level. ]



28

Hbh, 4 PR EXHSAE R IR B KRN

369

2.2 AEBELZHAAREHEN HFEEBEHR
1]

FE L7 5z 18 HH X 1 I3 =2 - - SPAD fHFIARZE
KEARADENEM, K2 DR, EHEEESRENN,
SPAD fH T R, IRZEKE LA, BHEHE 7500
kg/hm’ 4bFH, SPAD {5 X BEFRAR T 12.2% , 3 2%
KERINT 31.9% ,¥135 8 BEKFE; (HEHi%

TAEAR 2 RS S Sk H B B B . R
EET BRIRZER EEAN, R B WA A I8 br 3 e B
EHEREME A SR TREEY. B HE
7500 kg/hm” ARG, Hxh HAR 1L, HEFE A
TEHIEMT 52.7% M 47.6% , ZRBF. Ui
O, 8 A o P X 9 S0 0 A I A B A R T
Bk,

R2 ARBEZLEBAAFAREHEHREEIm( Z5%K%)
Table 2 Effect of different methods and rates of straw-returning on growth of rapeseed at seedling stage ( Pot exp. )
mOA MR seabfi ss REEL BE B2 REK  RHME  HEFE
Returning rates SPAD LN LA PH RCW RCL FW of plant DW of plant
method (kg/hm?) value (No. ) (em®) (em) (mm) (em) (g/pot, FW) (g/pot, DW)
CK 0 26.3a 5.0ab 20.27ab 17.9a 1.93ab 4.7¢ 36.6 a 5.38 a
B 1500 26.1ab 4.8ab 21.00a 17.3ab 1.94ab 4.7c¢ 40.1 a 5.73 a
Straw-mulching 3000 25.0abc 5.1a 20.70 ab 17.6ab 1.95ab 5.2 b 41.3 a 5.74 a
4500 24.3bed 4.8ab  20.50ab 17.7ab 1.96ab 5.9a 39.4 a 5.71 a
6000 24.1bed 5.0ab 20.63ab 17.4ab 1.95ab 6.1a 37.9 a 5.6l a
7500 23.1ced 5.0ab 20.80a 17.8a 1.97a 6.2a 39.1a 5.57 a
il 1500 23.8¢d 5.1a 18.43b 17.0ab 1.96a 4.4dc 36.4 a 5.25a
Straw-ploughing 3000 23.1cd 4.6ab 15.07c¢ 16.4bc 1.86 abc 4.4 dc 26.8 b 4.09 b
4500 22.5de 4.5ab 12.73d 15.3cd 1.83bc 4.4dc 24.7 b 3.72 be
6000 20.7 e 4.4b 12.35d 14.44d 1.80¢ 4.3 dc 20.3 b 3.09 be
7500 21.0e 4.4b 11.53d 14.3d 1.67d 4.14d 17.3 b 2.82¢

¥ (Note) ; LN—Leaf number; LA—Leaf area; PH—Plant height; RCW— Root crown width; RCL— Root crown length; FW—Fresh weight;
DW—Dry weight. [E)F53E/5 A FFFRRERIE 5% BFE /KT Values followed by different letters in a column are significant at 5% level.
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Table 3 Effect of different straw-mulching rates on dry matter accumulation speed

and nutrient uptake speed ( Field exp. )

FRAP U kg/ (hm - d) ]

O TYFRMRBHEE kg/ (hm” - d) ]
Straw-mulching Dry matter accumulation speed Nutrient uptake speed
rate R =g Rl ZL B Before bud stage HliEE—~25 /5 Bud stage-pod stage
(kg/hm” ) Before bud stage  Bud stage-pod stage N P,0 K,0 N P,0 K,0

0 10.4 b 112.6 a 0.30b 0.15b 0.56b 1.16a 0.91a 1.99 a
3750 16.0 a 119.7 a 0.43a 0.19a 0.80a 1.09a 1.02a 1.92 a
7500 15.1a 120.1 a 0.41a 0.19a 0.76ab 1.18a 1.04a 1.96 a
15000 15.5 a 112.7 a 0.43a 0.20a 0.82a 1.00a 0.88a 1.78 a

¥ (Note) : HHEERTSZ 2008 4210 H 23 HZE 2009 4£2 H 15 B, HiZ 452 2009 4E 2 H 15 HE 4 A 15 B Before bud stage was from Oct
23, 2008 to Feb 15, 2009 ; Bud stage-pod stage was from Feb 15 to Apr 15, 2009. [EFEIEIG A M FEHRRZEFIE 5% BFEKF Values followed by

different letters in a column are significant at 5% level.

F4 TRABEBEENKAMBEFERFSRROH (keg/hm’, X HiXLE)
Table 4 Effect of different straw-mulching rates on yield and nutrient uptake of
rapeseed at the maturing stage (Field exp. )

FEEEs e i, BT R IR E Total nutrient uptake rate
Straw-mulching rate Yield Total dry matter yield N P,0, K,0

0 1327 b 4670 b 48.1b 36.1b 102.0 b

3750 1603 a 5702 a 60.4 a 40.4 a 124.2 a

7500 1557 a 5593 a 60.4 a 42.8 a 128.2 a

15000 1543 a 5607 a 57.7 a 39.5a 127.5 a

¥ (Note) ; [EFIEIRGAE F R REFIK 5% BEKFE Values followed by different letters in a column are significant at 5% level.
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x5 AABEEIZEXNAEMEARLEREMEMAFE(ABIRKE)
Table 5 Effect of different straw-mulching rates on soil temperature of different depth (Field exp. )

TEFE BRg

iR Soil temperature ( °C)

Soil  Mulching 2008 -12 -15 2009 -01-15 2009 -02 -15

depth rate

(em)  (kg/hm?) 7:00 13:00 19:00 Daififge 7:00 13:00 19:00 Daififge 7:00 13:00 19:00 Daiygifge

0—5 0 -1.3 13.0 8.7 14.3a 3.0 8.8 4.4 11.8 a 5.4 14.6 8.6 9.2 a
3750 3.4 12.3 8.6 9.0b -1.0 6.6 3.9 7.6b 7.1 13.8 89 6.7b
7500 4.0 11.7 8.1 7.7b 0.4 5.6 4.2 6.0c 6.9 12.7 9.2 5.8b
15000 5.0 8.3 9.1 41¢ 0.1 5.1 4.0 5.2¢ 7.2 1.5 9.2 43¢

5—10 0 39 11.5 9.8 7.7a 0.5 4.8 5.5 6.0 a 6.8 12.1 9.1 53a
3750 4.4 9.4 8.8 5.0b 0.0 3.9 4.5 4.5b 6.3 10.5 10.3 4.2 ab
7500 5.8 9.7 8.9 39b 1.4 3.5 4.1 2.7¢ 7.1 10.6 9.9 3.5ab
15000 6.5 9.3 9.4 2.9¢ 1.1 4.5 5.0 39b 8.4 10.3  10.0 1.9b

10—20 0 7.5 9.4 10.4 2.9a 2.9 39 5.1 2.2a 8.2 10.3  10.4 2.2 ab
3750 7.7 9.1 9.7 20ab 2.6 3.6 5.2 2.6a 8.0 9.6 10.3 23a
7500 8.0 9.2 9.9 1.9b 29 3.8 4.9 20a 8.5 9.7 10.4 1.9b
15000 8.2 8.9 9.5 1.2 b 3.0 4.2 4.8 1.8 a 8.5 9.5 9.8 1.3¢

¥ (Note) ; [Bl—+ZERFNEIE G AR F B2 m AT A 25 535 5% B EKFE Values followed by different letters in a column are significant

among treatments for a soil depth at 5% level.
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B 15000 kg/hm®

Soil moisture content
TR (%)
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Fig.2 Effect of different straw-mulching rates on

soil moisture content ( Field exp. )
[ (Note) : ¢ I AFFEFRRZE Rk 5% B 27K T Different letters

above the bars mean significant at 5% level. ]
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